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370 deg. C; and (ii) moulding it by using a mould having a mould cavity coated with a heat insulating material of not more 
than 0.01 cal./cm.sec. deg. C thermal conductivity at 20 deg. C while maintaining the wall temperature of the mould cavity at 
20-150 deg. C. 

ADVANTAGE - Polystyrene resin mouldings having good mechanical characteristics (e.g. impact resistance and 
rigidity), heat resistance, chemical resistance and surface appearance can be obtained with high moulding efficiency (i.e. low 
mould temperature and short cooling time). Dwg.0/0 
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(57) [Abstract] 

[Means to Solve the Problems] 

The molding method for resin composition articles is 
characterized by comprising polystyrene resin composition 
blended with 0.1 to 100 parts by weight (C) polypheny lene 
ether polymer with respect to 100 parts by weight comprising 
(A) 99 to 30% by weight styrene polymer having syndiotactic 
stereoregularity, (B) 1-70% by weight atleast one kind of 
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0. 1 -100 MM nPlS'n L/T^-S/Jn'JX^U^^ elastomer that consists of segment where a part of molecular 

ffillailfiJSKftfc 270~370degC IC^MU, 20deg chain is soluble in amorphous part of component (A). The 

C \Zti5H : Z>$tfcM^tf O.Olcal/cnr sec deg C resin composition is melted at 270 to 370°C, and is molded 

J^TTr &>%>%f\$M^ tf$M.c£ ti tS+ 1 7 tTx using metal mold having cavity where the wall temperature of 

4 (ftWm&Jt 20-150 deg C tL> l£ffl+ * the cavity coated with insulating material having thermal 

=r 4 Z^tZ £M£ffl VT&B? £ Z £ £4$ conductivity less than 0.01 cal/cm.sec.deg at 20°C, is 20 to 

Stt5««p D p(DfiE»^$5o 150°C. 



[Result(s)] 



Claims 
[MMi] 

f ^X^U>^M^ 99-30 KS%s (B)#^ 

*a>-»j8r(A)rt»o**«»»c«*t* 

— l~70M*%#Sfc% lOOfiigfltlMLT, 
(C)*'J7iZU>I-fJk^i^ft« 
0.1-100 MfflIteUTfc*#'J;**U>m 
ttfltlfljatt* 270-370 deg C C3gB*l^20 deg 
CtiaSltiJfte**^ O.Olcal/cnr sec degC 

wt t $ * » *Msm/rtta* nti^ttf 

-T ©SM*2<M50 deg C tb, Il+tt 
S^fls 99-30 M*%, (BW+ftto-tiMfiA) 

^s~a^±<Di^xhT-i-7oma%* 

6** 100M«3Pt:»LT,(C)# l J7iZU 
>I-xJl*B£#€ 0.1-100 ffi*SP, (D) 
1-350 MM»K*UT**#U 

^u^^asiajaw-casiB** 1 izibk 



The molded articles excelling in heat resistance, chemical 
resistance, and surface appearance can be obtained without 
affecting molding efficiency as compared to conventional 
molding method. 



[Claim(s)] 
[Claim 1] 

The molding method for resin composition articles is 
characterized by comprising polystyrene resin composition 
blended with (C) 0.1 to 100 parts by weight polypheny lene 
ether polymer with respect to 100 parts by weight comprising 
(A) 99 to 30% by weight styrene polymer having syndiotactic 
stereoregularity, (B) 1-70% by weight atleast one kind of 
elastomer that consists of segment where a part of molecular 
chain is soluble in amorphous part of component (A). The 
resin composition is melted at 270 to 370°C, and is molded 
using metal mold having cavity where the wall temperature of 
the cavity coated with insulating material having thermal 
conductivity less than 0.01 cal/cm.sec.deg at 20°C, is 20 to 
150°C 

[Claim 2] 

The molding method mentioned in claim 1, wherein 
polystyrene resin composition is blended with (C) 0.1 to 100 
parts by weight polyphenylene ether polymer, (D) 1 to 350 
parts by weight inorganic filler with respect to 100 parts by 
weight comprising (A) 99 to 30% by weight styrene polymer 
having syndiotactic stereoregularity, (B) 1-70% by weight 
atleast one kind of elastomer that consists of segment where a 
part of molecular chain is soluble in amorphous part of 
component (A). 



[Claim 3] 

The molding method for polystyrene resin composition 
mentioned in claims 1 and 2 is injection molding. 
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Specification 
[0001] 

ft n t a H °p * a * «: a <o m m 15 a ic n * 



[Description of the Invention] 
[0001] 

[Technical Field of Invention] 

The invention relates to the molding method for impact 
resistant polystyrene resin composition articles with improved 
chemical resistance. 

Furthermore, it relates to the molding method to obtain 
molded articles excelling in heat resistance, chemical 
resistance, and surface appearance without affecting molding 
efficiency of syndiotactic polystyrene resin composition with 
outstanding mechanical properties, such as impact resistance, 
rigidity, etc. 



[0002] 

#*?x-f y^fc^iutrc-fc^T^u^fi 

(4$5BBg 62-104818 1^62-257948^ 
18, 1^ 62-257950 -§"£$8)0 

[0003] 



W'ty, ^a^ttST-@{butm^p D pT- 

fl>#7 7J6£»S(Tg)BJ& lOOdegC T-$VJ, 



[0002] 
[Prior Art] 

Styrene polymer prepared by conventional radical 
polymerization method is amorphous resin because its 
three-dimensional structure is atactic, and has weak heat 
resistance and chemical resistance. 

In order to overcome this shortcoming, styrene polymer 
where three-dimensional structure is syndiotactic 
stereoregular was developed. Furthermore, the composition in 
which styrene polymer was blended with other components 
was proposed (Kokai no. JP62-104818, JP62 -257948, JP62 - 
257950). 

[0003] 

But, two types of shortcomings exist in these syndiotactic 
polystyrene polymer or composition. 

Firstly, the crystallization of syndiotactic polystyrene polymer 
is slow. 

In other words, crystalline syndiotactic polystyrene polymer 
excels in heat resistance, chemical resistance, etc. as 
compared to atactic polystyrene polymer composition. But, 
these characteristics were discovered first when syndiotactic 
polystyrene polymer was crystallized, and crystallization was 
unsatisfactory. When molded articles are solidified in 
amorphous state, the heat resistance and chemical resistance 
are affected. 



The glass transition temperature (Tg) of syndiotactic 
polystyrene polymer was approximately 1 00°C. In order to 



Page 4 Paterra Instant MT Machine Translation 



JP1997052959A 

v > v 1 x -f » ? 'J U >ifcS£# 
* o ft u u>mfi£tt<& z> v » ^<d,*i$ 

fcfcU, m»p D p<Dft&14, I*ltn D p14£Stfc^ 
10004] 

to 

(ftffl 2 ?- 1-108244 -i§-^$g), v>v^-^^x-r 
¥ 1-182347 V>V^^^7 1 -< 

ta^ttd^H 2 ? 1-201350 #^a)> v>v*2 
<js «*. # & a itfemm * u it la « am a 

¥ 2-202939 *iT . 



1997-2-25 

crystallize syndiotactic polystyrene polymer during molding, 
high molding temperature and long cooling time was 
required, and molding efficiency became low as compared to 
atactic polystyrene polymer or composition. 



On the other hand, if molding temperature was lowered down, 
molding time was decreased, or molding efficiency was made 
equivalent to atactic polystyrene polymer or composition, the 
crystallization of molded article was unsatisfactory, and heat 
resistance and chemical resistance of the molded articles were 
also affected. 

Achieving, molding efficiency and heat resistance, chemical 
resistance was difficult. 



In order to obtain molded article with improved crystallization 
rate, the resin composition in which syndiotactic polystyrene 
polymer is blended with inorganic compound (Kokai no. 
JP01- 108244), resin composition in which syndiotactic 
polystyrene polymer is blended with metallic salts of ionic 
hydrocarbon copolymer (kokai no. JP01- 182347), resin 
composition in which syndiotactic polystyrene polymer is 
blended with crystal nucleating agent (kokai no. 
JP01-201350), resin composition in which syndiotactic 
polystyrene polymer is blended with crystal nucleating agent 
and crystallized accelerator (kokai no. 02-202939) were 
suggested. 



[0004] 

The second drawback was weak impact resistance. 
Various attempts were made in order to improve it. 



[0005] 

»lf 1-182344 R 
1-182350 R 2-64140 "t^fg, 

5-247292 tta^P 6-93153 ft 

M 2 ? 6-256607 %<t>m*if)o 



But, even with this technology, without making molding 
efficiency low the crystallization of molded article was 
unsatisfactory and also appearance of molded article was bad, 
but there was some scope of improvement. 

[0005] 

From the objective of improving the balance between 
mechanical properties, e.g., impact resistance, rigidity, etc., 
the composition blended with atleast two kinds or three kinds 
of other components is suggested (Patent application no. 
JP01-182344, JP01-182350, JP02-64140, JP05-247292, 
JP06-93153, JP06-256607). 
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According to these suggestions, the balance between 
mechanical properties, e.g., impact resistance, rigidity, etc. 
was improved. But, in order to provide impact resistance, the 
blending of atleast one kind of elastomer comprising segment 
whose part of molecular chain was soluble in amorphous part 
of syndiotactic polystyrene polymer, and further blending 
with polyphenylene ether to improve dispersibility, was a 
problem. 



In other words, when above-mentioned elastomer or 
polyphenylene ether polymer is blended with syndiotactic 
polystyrene polymer, the crystallization becomes difficult 
when molded in molten state, since it inhibits the 
crystallization of syndiotactic polystyrene polymer. 



Therefore, in order to obtain molded articles with outstanding 
heat resistance, chemical resistance, high molding 
temperature and long cooling time is essential, and the 
molding efficiency becomes low as compared to atactic 
polystyrene polymer or composition. 

On the other hand, if molding temperature was lowered, 
molding time was decreased, or molding efficiency was made 
equivalent to atactic polystyrene polymer or composition, the 
crystallization of molded article was unsatisfactory, and heat 
resistance and chemical resistance of the molded articles were 
also affected. 

[0006] 

In other words, according to the suggested methods, 
syndiotactic polystyrene resin composition articles with 
outstanding impact resistance, rigidity can be molded without 
affecting the molding efficiency, but the molded articles 
excelling in heat resistance, chemical resistance, and 
appearance were not possible. 

[0007] 

[Problems to be Solved by the Invention] 

The invention proposed the molding method for polystyrene 
molded articles with good molding efficiency (low tool 
temperature and short cooling time), outstanding mechanical 
properties, e.g., impact resistance, rigidity, etc., and molded 
articles excelling in heat resistance, chemical resistance, and 
appearance. 
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[0008] 

[Means to Solve the Problems] 

In other words, the molding method for resin composition 
articles is characterized by comprising polystyrene resin 
composition blended with (C) 0. 1 to 1 00 parts by weight 
polypheny lene ether polymer with respect to 100 parts by 
weight comprising (A) 99 to 30% by weight styrene polymer 
having syndiotactic stereoregularity, (B) 1-70% by weight 
atleast one kind of elastomer that consists of segment where a 
part of molecular chain is soluble in amorphous part of 
component (A). The resin composition is melted at 270 to 
370°C, and is molded using metal mold having cavity where 
the wall temperature of the cavity coated with insulating 
material having thermal conductivity less than 0.01 
cal/cm.sec.deg at 20°C, is 20 to 150°C. 

[0009] 

The syndiotactic stereoregular styrene polymer (A) used in 
the invention has three-dimensional structure where phenyl 
group or substituted phenyl groups are placed on the opposite 
side alternately in the molecular chain formed by 
carbon-carbon bond. The tacticity can be determined by 
nuclear magnetic resonance method ( 13 C-NMRmethod) by 
isotopic carbon. 



Nuclear Magnetic Resonance method( l3 C - N M R method) 
determines the existing ratio of constitutional block of 
successive units, such as diode in case of 2 units, triode when 
3 units and pentad for 5 units. 

[0010] 

In the invention, it is desirable to use syndiotactic styrene 
resin having syndiotacticity atleast 50% in case of racemic 
pentad, preferably atleast 85%, and most preferred 90%. 



Syndiotactic styrene resin used in the invention is a polymer 
comprising aromatic vinyl compound represented by the 
below mentioned general formula (I ) or its hydrogenated 
polymer. 

[0011] 

[Chemical Formula 1] 
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( 1 ) 



[00121 
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[0012] 

(Wherein, R is a substituted group having atleast one kind of 
hydrogen, halogen, or carbon atom, oxygen atom, nitrogen 
atom, sulfur atom, phosphorus atom, selenium atom, silicon 
atom and tin atom, m shows integer between 1 - 3. R may be 
same or differ.) 



[0013] 

Aromatic vinyl compounds used in the invention are styrene, 
a-methylstyrene, methylstyrene, ethyl styrene, isopropyl 
styrene, tertiary butyl styrene, phenyl styrene, vinyl styrene, 
chlorostyrene, bromostyrene, fluorostyrene, chloromethyl 
styrene, methoxy styrene, ethoxy styrene etc. These can be 
used independently or in combination. 



The preferred aromatic vinyl compounds are styrene, p- 
methylstyrene, m-methylstyrene, p- tertiary butyl styrene, p- 
chlorostyrene, m-chlorostyrene, and p- fluorostyrene. 



[0014] 

The weight average molecular weight of syndiotactic styrene 
resin is atleast 10,000, preferably atleast 50,000. 

If weight average molecular weight is less than 10,000, the 
thermal and mechanical properties of the molded articles are 
affected, and hence not preferred. 

Furthermore, there are no limitations regarding molecular 
weight distribution, it is possible to cover various things. 

Such kind of syndiotactic polystyrene can be prepared by the 
method mentioned in patent application no. JP63-268709. 
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U B =«Uil±0>ia*£t> JST 6 & 5 o 

10,000-1,000,000, #£U< « 30,000-500,000 
-r. ±. z. 



In other words, it can be prepared by polymerizing styrene 
monomer in the presence of inert hydrocarbon solvent or in 
the absence of solvent, and using catalyst aluminoxane which 
is a condensation compound of titanium compound and water 
and trialkyl aluminum. 

[0015] 

In addition, syndiotactic polystyrene can also be modified by 
a modifier having polar group. 

The examples of polar group are acid hydride, carbonyl 
group, acid anhydride, acid amide, carboxylic acid ester, acid 
azide, sulfone group, nitrile group, cyano group, isocyanate 
ester, amino group, hydroxy group, imide group, thiol group, 
oxazoline group, epoxy group, etc. 

Especially, desirable polar groups are acid anhydride and 
epoxy group, maleic anhydride group in acid anhydride. 

[0016] 

As for elastomer that consists of segment where the entire or a 
part of molecular chain is soluble in amorphous part of 
component (A), styrene butadiene copolymer elastomer 
(SBR ), styrene-butadiene-styrene copolymer elastomer 
(SBS ), styrene-butadiene-styrene block copolymer 
elastomer (SEBS )where partial or entire butadiene part is 
hydrolyzed, styrene-isoprene block copolymer elastomer 
(SIR ), styrene-isoprene-styrene block copolymer elastomer 
(SIS ), styrene-isoprene-styrene block copolymer elastomer 
(SEPS ) where partial or entire butadiene part is hydrolyzed, 
acrylonitrile-butadiene-styrene copolymer elastomer (ABS 
rubber ), acrylonitrile- alkyl acrylate-butadiene-styrene 
copolymer elastomer (AABS rubber ), methyl 
methacrylate-alkyl acrylate-styrene copolymer elastomer 
(MAS rubber ), methyl methacrylate- alkyl 
acrylate-butadiene-styrene copolymer elastomer (MABS 
rubber ) or other styrenic elastomer ,etc. These elastomers can 
be used independently or in combinations. 



The average molecular weight of elastomer is 10,000 - 
1,000,000, preferably 30,000-500,000. 
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[00191 
HtS2l 



In addition, these elastomers can be partially or fully modified 
by a modifier having polar group. 

Furthermore, amongst the all, styrene butadiene copolymer 
elastomer (SBR), styrene-butadiene-styrene copolymer 
elastomer (SBS), styrene-butadiene-styrene block copolymer 
elastomer (SEBS) where partial or entire butadiene part is 
hydrolyzed, styrene-isoprene block copolymer elastomer 
(SIR), styrene-isoprene-styrene block copolymer elastomer 
(SIS), styrene-isoprene-styrene block copolymer elastomer 
(SEPS) where partial or entire butadiene part is hydrolyzed, 
are preferred. 



[0017] 

In addition, they can be modified by a modifier having polar group. 

The examples of polar group are acid hydride, carbonyl 
group, acid anhydride, acid amide, carboxylic acid ester, acid 
azide, sulfone group, nitrile group, cyano group, isocyanate 
ester, amino group, hydroxy group, imide group, thiol group, 
oxazoline group, epoxy group, etc. 



Specifically, the preferred polar groups are acid anhydride 
and epoxy group, and among acid anhydride, maleic 
anhydride group is preferred. 

[0018] 

Polyphenylene ether polymer used in the invention can have 
repeated units represented by the general formula (Il-a) or 
(Il-b), monomer comprising structural unit (Il-a) or (Il-b), or 
copolymer. 

[0019] 

[Chemical Formula 2] 
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I-T^k * U (2-^<5 i ;i-6-7 PPIfA-1, 4- 
7iZU>)I-f^(D* : E*'U7-^ 



[0020] 



I -b) 



[Chemical Formula 3] 



[0021] 

(Wherein, R,, R 2 , R3, R4, R5, R6may be alkyl group having 1 
to 4 carbon atoms, aryl group, halogen, hydrogen or residual 
group, e.g., monovalent hydrogen, etc.. R 5 ,R 6 cannot be 
hydrogen at the same time. 



The examples of homopolymer of polyphenylene ether 
polymer are poly (2,6 -dimethyl- 1, 4- phenylene)ether, 
poly(2-methyl-6-ethyl-l, 4- phenylene) ether, poly(2,6 
-diethyl- 1, 4- phenylene)ether, poly(2-ethyl-6-n- propyl-1, 4- 
phenylene)ether, poly(2,6-di-n- propyl-1, 4- phenylene)ether, 
poly (2 -methyl-6-n- butyl- 1, 4- phenylene)ether, 
poly(2-ethyl-6-isopropyl-l, 4- phenylene)ether, poly(2 
-methyl-6-chloroethyl-l, 4- phenylene)ether, 
poly(2-methyl-6-hydroxyethyl-l, 4- phenylene)ether, 
poly(2-methyl-6-chloroethyl-l, 4- phenylene) ether or other 
homopolymers. 
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[0022] 

The examples of polyphenylene ether copolymer are 
copolymer of 2,6-dimethyl phenol and 2,3,6-trimethyl phenol, 
or copolymer of o-cresol, or copolymer of 2,3,6-trimethyl 
phenol and o-cresol, etc., polyphenylene ether copolymer of 
mainly polyphenylene ether structure is also included. 



[0023] 

In addition, in polyphenylene ether polymer, unless it is 
contrary to the main point of the invention, it is present in 
conventional polyphenylene ether or can include partial 
structure of phenylene ether unit. 



The examples of coexistence are 2-(dialkyl 
aminomethyl)-6-methylephenyl unit or, 
2-(N-alkyl-N-phenylaminomethyl)-6-methylphenylene ether 
unit, etc., mentioned in JP63-12698, and JP63-301222. 



In addition, small traces of compound bonded with 
diphenoquinone are also present in principal chain of 
polyphenylene ether polymer. 

Furthermore, it also includes modified polyphenylene ether 
modified by the compound having C-C double bond 
mentioned in kokai no. JP02-276823, JP63- 108059, and 
JP59-59724. 

As molecular weight of polyphenylene ether polymer, the 
preferred rage of number-average molecular weight range is 
1 ,000 - 1 00,000, preferably 6,000 - 60,000. 

[0024] 

In addition, polyphenylene ether polymer is modified by a 
modifier having polar group. 

The examples of polar group are acid hydride, carbonyl 
group, acid anhydride, acid amide, carboxylic acid ester, acid 
azide, sulfone group, nitrile group, cyano group, isocyanate 
ester, amino group, hydroxy group, imide group, thiol group, 
oxazoline group, epoxy group, etc. 
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Specifically, the preferred polar groups are acid anhydride 
and epoxy group, and among acid anhydride, maleic 
anhydride group is preferred. 

[0025] 

The inorganic fillers (D) used in the invention are oxides, 
such as ferric oxide, alumina, magnesium oxide, calcium 
oxide, etc.; metal hydrate compound, e.g., aluminum 
hydroxide, magnesium hydroxide, basic magnesium 
carbonate, calcium hydroxide, etc.; carbonates, e.g., calcium 
carbonate, magnesium carbonate, etc.; silicates, e.g., talc, 
clay, bentonite, etc.; borates, e.g., barium borate, zinc borate, 
etc.; fibrous fillers, e.g., glass fiber, potassium titanate fiber, 
metal coated glass fiber, ceramic fiber, wollastonite, fibrous 
magnesium oxy sulfate, etc.. 



Amongst the all, talc, glass fiber, potassium titanate fiber, and 
fibrous magnesium oxysulfate are preferred from the 
viewpoint of physical properties, handling, and cost. 

[0026] 

In addition, the above-mentioned inorganic fillers can be 
surface treated with coupling agents. 

As coupling agent, silane-coupling agent, titanium coupling 
agent, etc., can be used. 

The examples of silane coupling agent are aminosilane, epoxy 
silane, e.g., y -aminopropyl trimethoxysilane, N-P - 
(aminoethyl )-y -aminopropyl trimethoxysilane, y 
-glycidoxy propyl trimethoxysilane, P -(3,4 -epoxy 
cyclohexyl )ethyl trimethoxysilane, etc. 



As titanium type coupling agent, isopropyl tri (N- amide 
ethyl, aminoethyl) titanate is preferred. 

As method for surface treatment, e.g., sizing treatment where 
filler is coated with organic solvent of coupling agent or 
suspension as sizing agent, dry mixing with the help of 
henschel mixer, supermixer, V type blender etc., spray 
method, integral blend method, dry concentrate method, etc. 
Sizing treatment, dry mixing, and spray method are preferred 
most. 

[0027] 
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The amount of components (A), (B), (C), and (D) should 
satisfy the following relationship from the viewpoint of 
mechanical properties, e.g., impact resistance, rigidity, 
chemical resistance, etc.. 

The amount of component (A) is 99 to 30% by weight, 
preferably 95 to 40% by weight, and most preferred 90 to 
50% by weight. 

If the amount exceeds by 99% by weight, the results of impact 
resistance are unsatisfactory. If it is less than 30% by weight, 
the molded article has low rigidity, heat resistance, and 
chemical resistance. 

[0028] 

The amount of component (B) is 1 to 70% by weight, 
preferably 5 to 60% by weight, and most preferred 1 0 to 50% 
by weight. 

If the amount is less than 1% by weight t, the results of impact 
resistance are unsatisfactory. If it exceeds by 70% by weight, 
the molded article has low rigidity, heat resistance, and 
chemical resistance. 

The amount of component (C) is 0.1 to 100 parts by weight, 
preferably 0.1 to 90 parts by weight, and most preferred 0.1 to 
80 parts by weight with respect to total 100 parts by weight of 
components (A) and (B). 

If the amount is less than 0.1 parts by weight, the results of 
impact resistance are unsatisfactory. If it exceeds 100 parts by 
weight, the moldability is affected. 

[0029] 

The amount of component (D) is 1 to 350 parts by weight, 
preferably 5 to 300 parts by weight, and most preferred 5 to 
250 parts by weight with respect to total 100 parts by weight 
of components (A) and (B). 

If the amount is less than 1 part by weight, the results of 
rigidity are unsatisfactory. If it exceeds 350 parts by weight, 
the moldability is affected. 

The composition used in the invention is obtained by melting 
and kneading components (A), (B), (C), and (D). 

The melting and kneading can be performed by fusion 
kneader, such as monoaxial extruder, biaxial extruder, etc.. 
But, biaxial extruder with vent is preferred. 

The fusion and kneading temperature is, generally, 270 to 
370°C, preferably 280 to 330°C. 

If the fusion and kneading temperature is lower than 270°C, 
the uniform comnosition cannot be obtained because of 
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the uniform composition cannot be obtained because of 
insufficient mixing of material. 

If the fusion and kneading temperature is higher than 370°C, 
the decomposition of material is observed, and hence not 
desirable. 

[0030] 

The molded articles are obtained by heating and mixing at 
270 to 370°C, preferably 280 to 330°C, tool temperature 20 to 
150°C, 30 to 145°C, most preferred 40 to 140°C, and is 
molded using metal mold coated with insulating material 
having thermal conductivity less than 0.01 cal/cm.sec.deg 
where cavity is formed by wall surface at 20°C. 



If thermal fusion temperature is lower than 270°C, the molded 
article with uniform properties cannot be obtained because of 
insufficient mixing of composition. 

If thermal fusion temperature is higher than 370°C, the 
decomposition of composition is observed, and hence 
undesirable. 

If tool temperature exceeds by 150°C, the crystallization of 
syndiotactic styrene resin would proceed satisfactorily, but 
either cooling would increase or molding properties of 
molded article would be affected. 

If tool temperature is less than 20°C, syndiotactic styrene 
resin cannot be crystallized. 

In addition, as a method for molding, various molding 
methods adopted to mold conventional atactic styrene resin, 
such as injection molding, blow molding, compression 
molding, extrusion molding, vacuum molding, cast molding, 
etc. can be used. But, amongst the all, injection molding, blow 
molding, and compression molding is preferred. 



[0031] 

The thermal conductivity of insulating material used in the 
invention is less than 0.01 cal/cm.sec.deg, preferably less than 
0.005 cal/cm.sec.deg. 

When thermal conductivity is higher than 0.01 
cal/cm.sec.deg, the tool temperature should be atleast 150°C 
for satisfactory crystallization of syndiotactic styrene resin. 
Because of this, the molding cycle becomes long, in addition 
mold release property of molded article are affected. 
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steams flu* 



Therefore, resin and ceramic are suitable to use as insulating 
material. 



Specifically, resin with thermal conductivity less than 0.002 
cal/cm*sec*deg is preferred because of more thermal 
insulating effects. 

Furthermore, polyimide resin is preferred form the viewpoint 
of thermal conductivity and durability. 

Since the thermal conductivity of ceramic is little larger than 
resin, the coating layer should be made little thicker in order 
to have similar thermal insulating effects as resin. 

[0032] 

Furthermore, the metal mold coated with insulating material 
in this invention, other than above-mentioned requisite, the 
insulating material should have outstanding heat resistance, 
strong cooling and heating cycle, outstanding abrasion 
resistance, can be coated to metal mold main body, stick to 
metal main body, surface polishing, etc. 

Regarding the coating thickness of insulating material, it is a 
thin layer, and controls the increase in cooling time. 



The coating thickness of the insulating material changes with 
the thermal conductivity of the insulating material, fusion 
temperature during molding, tool temperature, etc. in order to 
have satisfactory crystallization, and unaffected molding 
efficiency. Therefore, it is better to determine after 
considering above-mentioned conditions and molding cycle. 

[0033] 

It is advantageous to use polyamide as insulating material 
while coating the metal surface of complex shapes using 
injection molding, blow molding, etc.. 

The insulating material is firmly fixed on the mold surface in 
order to sustain the multiple formations. Therefore, it is 
desirable to coat the mold surface with durable film. 



The complex mold surface is coated with polyimide, and in 
order to fix it firmly, polyamic acid which is a precursor of 
polyimide is melted in solvent, e.g., N-methyl pyrrolidone, 
and coated on the metal surface. Subsequently, it is heated 
and the method of polyimide formation is preferred. 



Page 16 Paterra Instant MT Machine Translation 



JP1997052959A 



1997-2-25 



[0034] 

» 100 deg C IZfeii-r^MIIWiD^t^iP 



The polymer of polyimide precursor sticks firmly on the 
metal surface to the polar group, e.g. carboxyl group. A thin 
layer of polyimide is obtained on the metal surface after the 
reaction of polyimide on the metal surface. 

[0034] 

In addition, after carrying out thermal plasticization of the 
resin or resin composition, it is supplied to a metal mold, and 
in the process of obtaining molded article after pressurization 
cooling, the process of cooling and heating to achieve the 
temperature difference of 100°C is repeated in each 
formation. 



#Uf £KJ8r*ftfc#*Ul,*. 
[0035] 

ismM^u-rsKw T g u.mmmwz&^T 

Tg if 200 deg C M±^»^ U < , 
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Since the heat expansion coefficients of insulating material 
and metal generally differs, intense stress will occur in the 
interface of metal and insulating material. 

Since insulating material bears lots of stress, it requires strong 
break strength, elongation after break, and strong adhesion 
power with metal. Therefore, it is advantageous to use 
polyimide as it meets all the requirements. 

Strong straight chain type high molecular weight polyimide 
that does not include the substance that inhibits the adhesion 
with metal, e.g., fluorine, is preferred most. 

[0035] 

In addition, in order to obtain heat resistance, higher glass 
transition temperature (Tg) is preferred. 

Tg of linear polyimide differs with structural components. 
Generally, it is atleast 200°C, preferably atleast 230°C, and 
most preferred 270°C. 

The low thermal conductivity of polyimide is preferred, 
specifically thermal conductivity less than or 
0.0002cal/cm*sec° is preferred. 

[0036] 

The thickness of polyimide layer is selected in the range of 
0.01 -2 mm. 

If the thickness is less than 0.01 mm, the molding efficiency 
falls down with the increase in molding temperature for 
satisfactory crystallized molded article. 

On the other hand, when the mold temperature is made low, 
molding efficiency rises, but satisfactory crystallized molded 
articles cannot be obtained. 

When it exceeds 2 mm, cooling effect as well as molding 
efficiency decreases. 
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efficiency decreases. 

Furthermore, the thickness of preferred polyimide differs with 
the molding process. 

In case of injection molding, preferred thickness is 0.01 - 0.5 
mm, and most preferred is 0.03-0.2 mm. 



In case of blow molding or compression molding, 0. 1 - 1 mm 
thickness is preferred. 

Furthermore, "thickness of polyimide " means maximum 
thickness. 

[0037] 

Furthermore, intensity and elongation of linear high molecular 
weight polyimide is preferred to be more. Specifically, large 
elongation at break is advantageous for cooling and heating 
cycle. The required elongation at break is atleast 10%, 
preferably atleast 20%. 

The elongation at break is measured in accordance with 
ASTM D638. 

The suitable examples of high molecular weight polyimide 
used in the invention are Kapton (tradename, Toray Industries 
Inc.), Tg=428°C), Novarax (tradename, Mitsubishi Chemical 
Corporation), Tg=399°C ), Ubilex R (tradename, Ube 
Industries Ltd.), Tg=303°C, Ubilex S (tradename, Ube 
Industries Ltd., Tg=359°C ), Larc TPI (tradename, Mitsui 
Toatsu Chemicals Inc., Tg=256°C ), etc. 



[0038] 

The other components other than component (B) elastomer 
and component (C), e.g. thermoplastic resin, plasticizer, heat 
stabilizer, antioxidant, antiweathering agent, nucleating agent, 
lubricant, antistatic agent, pigment, dye, fire retardant, flame 
retardant auxiliary agent etc. can be added to the resin 
composition during molding in the range that does not affect 
the heat resistance, chemical resistance, and appearance of the 
molded article. 

The preferred amount is 0.01 to 100 parts by weight with 
respect to 100 parts by weight of polystyrene resin 
composition. 

[0039] 

The examples of elastomer other than component (B) that can 
be used during molding are olefin elastomer, natural rubber, 
polyamide elastomer, polybutadiene, polysulfide rubber, 
thiokol rubber, acrylic rubber, urethane rubber, silicone 
rubber, epichlorohydrin rubber, polyether-ester rubber, 
polyester-ester rubber, etc. 
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[0040] 

The examples of above-mentioned olefin elastomer are a 
-olefin copolymer, e.g., ethylene, propylene, 1- butene, 1- 
hexene, or copolymer of non-conjugate diene and olefin, or 
highera -olefin homopolymer, e.g., 1-hexane. The form of 
elastomer is polymer. Mooney viscosity ML^ measured at 
100°C, usually 1 - 200, preferably 5-150, and most preferred 
10 to 100. 



Ethylene elastomer is preferred among olefin elastomer from 
the viewpoint of quality and stability. 

Concretely, ethylene-propylene copolymer rubber (EPM ), 
ethylene- 1 -butene copolymer rubber, 
ethylene-propylene- 1 -butene copolymer rubber, ethylene- 
propylene-unconjugated diene copolymer rubber (EPDM ), 
ethylene- 1 -butene- unconjugated diene copolymer rubber, 
ethylene- propylene-l-butene- unconjugated diene copolymer 
rubber etc. 

The concrete examples of non-conjugated diene are 
dicyclopentadiene, 1,4- hexadiene, cyclooctadiene, di 
cyclooctadiene, methylene norbornene, 5-ethylidene -2- 
norbornene, 5-vinyl -2- norbornene, 5-methylene -2- 
norbornene, 5-methyl-l, 4- hexadiene, 7-methyl-l,6-octadiene 
etc. 



[0041] 

In addition, elastomer resin can be modified by a modifier 
having polar group. 

The examples of polar group are acid hydride, carbonyl 
group, acid anhydride, acid amide, carboxylic acid ester, acid 
azide, sulfone group, nitrile group, cyano group, isocyanate 
ester, amino group, hydroxy group, imide group, thiol group, 
oxazoline group, epoxy group, etc. 



Specifically, the preferred polar groups are acid anhydride 
and epoxy group, and among acid anhydride, maleic 
anhydride group is preferred. 

[0042] 
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t^v^^t-* vimm.vftVT.j-vy. as 
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[0043] 

ittitLtB« 0U*fck 

>mx^)i. S7>K 7Jk7*>g, - 

7sy», -rs. k«> 

[00441 

7 2 7 t 1 -r * 7 fc£*M*i&* * k > 
*#fcTT» ^&M£, &ttfi£. MK£. 

7^7x-r > >775 1 k>m^l&«, 5fei£(D- 

itGWf <&3^» i nm&± 

(n^mmz-JUt'SVdt&m^mts. i ss 
6i±<ottfl>t:z;nt»#«)ft«^#, ens 



The thermoplastic resins other than component (C) are 
selected according to the usage of the molded article, but it is 
not restricted. 

In addition to styrene polymer, e.g., atactic polystyrene, 
isotactic polystyrene, AS resin, ABS resin, etc., polyester, 
such as polyethylene terephthalate; polyether, e.g., 
polycarbonate, polysulfone, polyether sulfone, etc.; 
condensed polymer of polyamide, polyphenylene sulfide, 
polyoxymethylene, etc.; acrylic polymer of polyacrylic acid, 
polyacrylate ester, polymethylmethacrylate, etc.; polyolefin, 
e.g., polyethylene, polypropylene, polybutene, poly-4- 
methylpentene-1, ethylene-propylene copolymer, etc.; 
halogenated vinyl compound, e.g., polyvinyl chloride, poly 
vinylidene chloride,> polyvinyl fluoride, polyvinylidene 
fluoride, etc.. 



[0043] 

In addition, the thermoplastic resin can be modified by a 
modifier having polar group. 

The examples of polar group are acid hydride, carbonyl 
group, acid anhydride, acid amide, carboxylic acid ester, acid 
azide, sulfone group, nitrile group, cyano group, isocyanate 
ester, amino group, hydroxy group, imide group, thiol group, 
oxazoline group, epoxy group, etc. 



Specifically, the preferred polar groups are acid anhydride 
and epoxy group, and among acid anhydride, maleic 
anhydride group is preferred. 

[0044] 

Styrene polymer (hereinafter, abbreviated to atactic styrene 
resin) possessing atactic three-dimensional structure is 
obtained by solution polymerization, bulk polymerization, 
suspension polymerization, bulk-suspension polymerization 
or other polymerization method in the presence or absence of 
rubber polymer. 

Atactic styrenic resin is a polymer comprising atleast one kind 
of aromatic vinyl compound represented by the general 
formula (I), or copolymer of other vinyl monomer and atleast 
one kind of aromatic vinyl compound, or their hydrogenated 
polymer, and their mixture. 
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z z T'femz £ u i»3»ii;zM* 

JX^IT^UX I^IT^U^ -<V7P 
tVI, 75 1 U > ,2 - v * U - 75^7^ U > , 
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X 7PP*3 1 ^75 1 UX Pd-^vX^U 

zne,<D?i5£ 6 c»* u ^£*£eunb 
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mOC^JUT^UX p-^-v-V l J-7^)l7, 
5"UX p^PPX^UX m-^PPXfl/ 
X P -7JWD7fU>T$5, 

[0046] 

fJU^'JU-K, 7PkMU7?'JU-K 

yW^Ulx-h, 7^77 UU-K 

^*-Xl,77UU-K 

K M^K+vmUL^-h, v7P 
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K *72 : 7--v,IU77 l JU-S, 7IZA7 

7'Jl/-h, 'OvJU77UU-hl|<077 

-K I5Mt,*27UU-K 75^*27 
UU-K 7S,»l*27UU-K 
JX*7',IU-K *7^A**7'JU-K 
2-X^)l^*>)lX5?iJ[s-b>. v7P^ 

-K ^^ffvJW^^JU-h, 7H 
JMS7UU-K /OvUM*7UU-r> 
H<7>*27 iJWTJlHlXfik 
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[0047] 

X 7n5 l U>-7^^I>«M^ 77 UP 
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>H0vI>miJA, I^UXa -*U7-«' 
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*U77U>IHtI77 i ,lH?<7)IE 
~7IX^=JA, 7x5 1 U>-7^vI>7P->7 
ftM^,7K^<b7^U>-7^vI>7P^ 



Aromatic vinyl compounds used in the invention are styrene, 
a-methylstyrene, methylstyrene, ethyl styrene, isopropyl 
styrene, tertiary butyl styrene, phenyl styrene, vinyl styrene, 
chlorostyrene, bromostyrene, fluorostyrene, chloromethyl 
styrene, methoxy styrene, ethoxy styrene etc. These can be 
used independently or in combination. 



The preferred aromatic vinyl compound are styrene, p- 
methylstyrene, m-methylstyrene, p- tertiary butyl styrene, p- 
chlorostyrene, m-chlorostyrene, and p- fluorostyrene. 



[0046] 

The other vinyl monomer that can be copolymerized are vinyl 
cyanide compound, e.g., acrylonitrile, methacrylonitrile, etc.; 
alkyl acrylate ester, e.g., methyl acrylate, ethyl acrylate, 
propyl acrylate, butyl acrylate, amyl acrylate, hexyl acrylate, 
octyl acrylate, 2- ethylhexyl acrylate, cyclohexyl acrylate, 
dodecyl acrylate, octadecyl acrylate, phenyl acrylate, benzyl 
acrylate, etc.; alkyl methacrylate ester, e.g. methyl 
methacrylate, ethyl methacrylate, butyl methacrylate, amyl 
methacrylate, hexyl methacrylate, octyl methacrylate, 2- 
ethylhexyl methacrylate, cyclohexyl methacrylate, dodecyl 
methacrylate, octadecyl methacrylate, phenyl methacrylate, 
benzyl methacrylate, etc.; maleimide compound, e.g., 
maleimide, N- methyl maleimide, N- ethyl maleimide, N- 
butyl maleimide, N- lauryl maleimide, N- cyclohexyl 
maleimide, N- phenyl maleimide, N- (p- 
bromophenyl)maleimide, etc. 



[0047] 

Diene rubber, such as polybutadiene, styrene-butadiene 
copolymer, acrylonitrile-butadiene copolymer, polyisoprene, 
etc.; non diene rubber, e.g., ethylene-d -olefin copolymer, 
ethylene-a -olefin-polyene copolymer, polyacrylate ester, 
etc.; styrene-butadiene block copolymer, hydrogenated 
styrene-butadiene block copolymer, ethylene-propylene 
elastomer, styrene graft ethylene-propylene elastomer, 
ethylene ionomer resin, hydrogenated styrene-isoprene block 
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[0048] 

10,000 J8l±, #£L-<» 

50,000 Jji±T'$*o 

CCT', SM^tt^M* 10,000 $MO£0> 
10049] 

mmammvmm 

£M I:H#(S55C)T#S*l* 1 00mm x 100mm 
0IE£JB» J»£ 2mm ©T«tt+tt:f^« 

0.02mm JP& IZ^®^5I^^ □ AX V + £S6 
[0050] 

*an:*ai©*iB*+»KIBU, lltt* 
-x#3000j (ff*«. IK«)«> mitten 

Tg=300 deg C, J&fc£^ 0.0005cal/cm- sec- 
degC, ttVrft&60%)$3fc$U. 120 deg C, 
210 deg C, 29OdegC00ClO*WMk*1i*, 

Tw.my^jyz-T-mmzftiK 0.05mm 

LUiMMffl^iUl tit. 
[0051] 

T-'Jl/ HL-200, nfiM : E7'JUC112. saw- 



copolymer etc. are used as rubber polymer. 



[0048] 

The molecular weight of atactic polystyrene is not limited, 
generally, weight average molecular weight is atleast 10,000, 
preferably atleast 50,00 0. 

If weight average molecular weight is less than 10,000, the 
thermal and mechanical properties of molded article are 
affected. 

Furthermore, there is no restriction regarding molecular 
weight distribution, it is possible to appropriate various ones. 

[0049] 

[Embodiment(s)] 

The following mold was used mold for embodiments and 
comparative examples. 

Mold I: It is made by steel material (S55C), in mold surface 
having flat shape cavity of thickness 2 mm, square shaped 
100 mm X 100 mm, mirror surface hard chrome plating of 
thickness 0.02 was carried out by electrolysis, and mold I for 
injection molding was obtained. 

[0050] 

Mold II: The surface of mold I was completely degreased, and 
linear polyimide precursor, polyimide varnish 
"Torayneece#3000 " (tradename, Toray Industries Inc., 
Tg=300°C, thermal conductivity 0.0005 cal/cm*sec*deg C, 
elongation at break 60% ) was coated, and thermosetting was 
carried out in order of 120°C, 210°C, and 290°C. 

This coating, thermosetting was repeated thrice and polyimide 
layer was formed. 

Next, grinding was done after attaching diamond paste to 
buff, 0.05 mm thick mirror surface linear polyimide coating 
layer was formed and metal mold II for injection molding was 
obtained. 

[0051] 

Furthermore, surface temperature of cavity was measured by 
surface temperature meter (model HL-200, thermocouple 
model CI 12, Adachi meter Ltd.), and was designated as mold 
temperature. 

Hereinafter, the test carried out during embodiment and 
comparative example are explained. 
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(\)T4 V? Sfljf*»fi(Iz)l*, ASTMD256 1Z 
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(2) ftlf&S(FS)B, ASTMD790 C**U M 

SUfco 
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(3) 1M!H£B» tttt>i*» 5mmx5mmx2mm 0) 
AgSCflJVJtiiU JIS K7196lZ^mUT, ft 
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to 

[0052] 

(5) aE^S», l*Sltf<D*;KS£, JISK7105 

(Q# U 7 1 - \s > I— T)l*A4tWX «fe 
ff(D)fc«fc«MB, »C#tf*t©*ffl^ 

to 
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130 deg C T"7 i JlxA , -S.I-v3>^PTK 
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l3 C-NMR 0>##rt:«fc&7-te-2.^>2 » KT- 
<7) V > 5> *2 ^ x 4 V x f 97%T & -5 o 

(B) B-l:7NxU>mi^7sS^-B, 7xxU> 
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$!7f-^ H1052 M<brtXDI(tt)«) 

25?i>7*ny?&fi£#(ffis« :*7xy 

? M1913 AflSAX«(tt)«) 

(C) C-l:^'J7iZl/>I-7 : M > JKB^fF 
4,788,277 -991 fll CB«*tlTV»MC 



(1) Izode impact strength (Iz ) measured in accordance with 
ASTM D256, measured with notch. 

(Unit, Kg * cm/cm ) 

(2) Flexural strength (FS ) measured in accordance with 
ASTM D790. 

(Unit, Kg/cm 2 ) 

(3) Heat resistance, The test sample of size 5 mm X 5 mm X 2 
mm was cut, measured in accordance with JIS K7196, and 
softening temperature was measured. 

(4) Chemical resistance, After immersing test piece in 
methylethyl ketone for 24 hours at 23°C, visual observation 
was made based on the change in external appearance of test 
piece. 

[0052] 

• :nochange 0 

0: changes are visible, but usableo 

X: Sharp changes, or melted completely, impossible to use 0 

(5) Surface appearance, the gloss of test piece was measured 
in accordance with JIS K7105. 

Furthermore, reflection angle is 60 degrees. 

The compound used as (A) Syndiotactic polystyrene, (B) 
elastomer comprising segment where molecular chain is 
partially or fully soluble in amorphous part of component (A), 
(C) polyphenylene ether polymer, and (D) inorganic filler in 
embodiments and comparative examples are listed below. 



(A ) syndiotactic styrene resin 

A-l: dissolved in 1,2, 4- trichlorobenzene solvent, weight 
average molecular weight was 310,000, weight average 
molecular weight/number-average molecular weight was 2.6 
measured by gel permeation chromatography at 130°C, and 
syndiotacticity with racemic pentad was 97% by 13 C-NMR 
analysis. 

(B) B-l: Styrene elastomer is styrene-hydrogenated butadiene 
block copolymer (tradename Tuftec H1052 Asahi Chemical 
Industry Co. Ltd.) 

B-2: maleic anhydride-modified styrene-hydrogenated 
butadiene block copolymer (tradename Tuftec Ml 91 3 Asahi 
Chemical Industry Co. Ltd.) 

(C) C-l: polyphenylene ether is 

poly(2,6-dimethyl-l,4-phenylene)ether havingn (sp/c)=0.42 
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[0053] 
[HS£0lJ lj 
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m 300 deg C, &3IIU 80 deg C, ftSllSN 
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[0054] 

mmw 2~8i mmzB. 1 

[0055] 
[0056] 

[tram] 

n« i20sec c-r*ja*u*, 1 fcEttT 

[0057] 



was obtained by oxidative coupling polymerization of 
2,6-xylenol by the method mentioned in US patent no. 
4,788,277. 

C-2: maleic anhydride-modified polyphenylene ether obtained 
by modifying C-l by maleic anhydride. 

(D ) inorganic filler 

D-l : talc (average particle size 2.1|j m ) 
[0053] 

[Embodiment 1] 

Components (A), (B), and (C) was dry blend ed as per the 
amount shown in table 1. 

It was melted and kneaded using vent equipped corotating 
twin screw extruder (internal diameter 40 mm, L/D=46 ), 
barrel set temperature 300°C, and pellets were made. 

Furthermore, during melting and kneading, 0. 1 parts by 
weight (2,6 -di-t-butyl-4-methylphenyl) pentaerythritol di 
phosphite and 0.1 parts by weight tetrakis{methylene-3- 
(3',5'-di-t-butyl-4'-hydroxyphenyl )}was added as 
antioxidant. 

The obtained pellets were injection molded using metal mold 
II at mold temperature 300°C, tool temperature 80°C, cooling 
time 30 sec, and test sample of 127 mm X 12.7 mm X 3.2 mm 
for Izode impact strength and flexural modulus measurement 
and test piece of 100 mm X 100 mm X 2 mm for other 
property measurement was obtained. 

[0054] 

[Embodiment 2 to 8] Same as embodiment 1, except the 
composition as shown in table 1 . 

[0055] 

[Comparative Example 1 ] 

Same as embodiment 1, except using mold I. 

[0056] 

[Comparative Example 2] 

Making use of mold I, mold temperature 170 °C, cooling time 
120sec, same as embodiment 1. 

[0057] 
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[0060] 
[J±©#J 6] 
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[0061] 

[ttttff! 7] 

[0062] 
[Jtttfl 8] 
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[0063] 
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[0064] 
[ill 
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[Comparative Example 3] 

Same as embodiment 3, other than using mold I. 

[0058] 

[Comparative Example 4] 

Making use of mold I, mold temperature 170 °C, cooling time 
120sec, same as embodiment 3. 

[0059] 

[Comparative Example 5] 

Other than using mold I, same as embodiment 5. 

[0060] 

[Comparative Example 6] 

Making use of mold I, mold temperature 170 °C, cooling time 
120sec, same as embodiment 5. 

[0061] 

[Comparative Example 7] 

Other than using mold I, same as embodiment 7. 

[0062] 

[Comparative Example 8] 

Making use of mold I, mold temperature 170 °C, cooling time 
120sec, same as embodiment 7. 

[0063] 

[Comparative Example 9-10 } Other than composition 
shown in table 2, same as embodiment 1 . 

[0064] 
[Table 1] 



Embodiment 


1 


2 


3 


4 


5 


6 


7 


8 
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A-l 


80 


80 


80 


80 


90 


90 


80 


80 


Composition (parts by weij 


B-l 


20 


20 


18.4 


20 


10 


10 


20 


18.4 


B-2 






1.6 










1.6 


C-l 


27 


80 


2 










3 


C-2 








27 


7 


0.5 


3 




D-l 










63 


40 


30 


30 


Mold Type 


II 


II 


II 


II 


II 


II 


II 


II 


Tool temperature °C 


80 


80 


80 


80 


80 


80 


80 


80 


Cooling time sec 


30 


30 


30 


30 


30 


30 


30 


30 


Iz 


16 


13 


14 


14 


7.5 


10 


12 


13 


FS 


940 


1100 


1150 


930 


1980 


1700 


1510 


1550 


Heat resistance°C 


220 


215 


218 


211 


260 


255 


253 


250 


Chemical resistance 


© 


® 


® 


® 


® 


® 


® 


® 


Glossiness % 


95 


93 


94 


95 


88 


90 


91 


92 



10065] [0065] 
[12] [Table 2] 



Embodiment 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


.£ 


A-l 


80 


80 


80 


80 


90 


90 


80 


80 


80 


20 


Composition (parts by weij 


B-l 


20 


20 


18.4 


18.4 


10 


10 


20 


20 


20 


80 


B-2 






1.6 


1.6 














C-l 


27 


27 


2 


2 










120 


100 


C-2 










7 


7 


3 


3 






D-l 










63 


63 


30 


30 






Mold Type 


I 


I 


I 


I 


I 


I 


I 


I 


II 


II 


Tool temperature 

°c 


80 


170 


80 


170 


80 


170 


80 


170 


80 


80 


Cooling time sec 


30 


120 


30 


120 


30 


120 


30 


120 


30 


30 


Iz 


16 


16 


15 


14- 


8.0 


8.3 


12 


11 


10 


18 


FS 


950 


960 


1130 


1170 


2020 


1980 


1450 


1520 


1010 


750 


Heat resistance°C 


130 


210 


135 


213 


255 


258 


249 


244 


211 


175 


Chemical resistance 


X 


0 


X 


0 


X 


0 


X 


0 


0 


X 


Glossiness % 


93 


(*) 


94 


(*) 


80 


82 


78 


83 


75 


85 



(*)Impossible to measure glossiness because of deformation of molded article during demold. 
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[0066] [0066] 

[Result of the Invention] 



According to the molding method of the invention, molded 
articles excelling in heat resistance, chemical resistance, and 
appearance can be obtained without affecting molding 
efficiency as compared to conventional method by molding 
syndiotactic polystyrene resin composition superior in 
mechanical properties, e.g., impact resistance, rigidity, etc. 
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